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(54) Fluid bed granulation process 

(57) In order to produce granules granulometrically 
polidispersed in a very little range, a fluid bed granulation 
process of the type comprising the steps of preparing a 
fluid bed of seeds (S1) of the substance to be granulated, 
having a free surface (P) substantially horizontal; and 
feeding a continuos flow (L) of af luid comprising a growth 



liquid, provides in the fluid bed for a continuous vortex 
(V) with a substantially horizontal axis, in which an, upper 
zone (Z1) of seeds wetting and evaporation of possible 
solvent contained in the flow (L) and a lower zone (Z2) 
of solidification/consolidation of the growth liquid are 
identified. 
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Description 

Field of application 

[0001 ] In its most general aspect the present invention 
relates to a fluid bed granulation process of a suitable 
substance like, for example (not limiting), urea, ammo- 
nium nitrate, ammonium chloride and other similar sub- 
stances susceptible to be granulated. 
[0002] Particularly, this invention concerns a fluid bed 
granulation process, where granules of a chosen sub- 
stance are obtained through continuous growth (of both 
volume and mass) of granule's seeds of that substance, 
continually fed in said fluid bed, simultaneously with a 
flow of a suitable growth substance in the liquid state. 
[0003] In the following description and attached 
claims, the expression: "granule's seed of a chosen sub- 
stance" is generally meantto indicate particles of the sub- 
stance to be granulated being equal or less than about 
1,5 mm in diameter. Furthermore, to simplify, the term 
"seeds" will be used to indicate the granule's seeds. 
[0004] The growth substance is of the same nature of 
the substance to be granulated and is in liquid state, suit- 
ed to wet, stick and solidify on the seeds and on the grow- 
ing granules which, together, form said fluid bed. 
[0005] This invention refers also to a granulation ap- 
paratus, suitable to carry out the aforesaid process. 

Prior Art 

[0006] It's known that to reach a good granulation out- 
come (prearranged granule's dimension, shape and 
mass) with a fluid bed process of the above type, a good 
"wetting" of both the seeds and the growing granules by 
the growth liquid is required. And, to this end, the growth 
liquid must be fed to the fluid bed in the form of the least 
possible droplets, certainly less than the seeds and the 
growing granules, which said droplets are to get in touch 
with. For example, as for the urea this allows the evap- 
oration of water contained in the growth liquid (solution 
of urea), so as to obtain a high purity final product (gran- 
ules). Usually, the growth liquid's droplets size is crucial 
to allow the evaporation of the solvent that may be inside 
said growth liquid. 

[0007] At most, said growth liquid should be fed in the 
so-called "atomized" form. Only in this condition, actually, 
the growth liquid is able to get in touch one by one with 
all the seeds or granules suspended in the fluid bed, and 
to wet evenly and in an optimal way the whole surface 
thereof. 

[0008] In order to atomize the growth liquid, the prior 
art makes use of specific nozzles fed with said liquid and 
with big volumes of air (or other suitable gas) having high 
speed, for example comprised between 1 50 m/s and 300 
m/s. 

[0009] After being wetted, the seeds and the growing 
granules are submitted to an evaporation step of the sol- 
vent that may be inside said growth liquid and then to a 



so li dif icati o n/co nso li datio n step . 

[0010] A process of this kind, for the urea production, 

is for example described in US-A-4 353 730. 

[0011] Eventhough largely used and also advanta- 

5 geous under different points of view, the prior art's fluid 
bed granulation processes have recognized drawbacks 
not overcome until now. Among such drawbacks, the 
most important ones include the substantial inability to 
control the final product granulometry between predeter- 

10 mined values, and the elevated operating costs. In fact, 
in order to obtain the small droplets of the growth liquid, 
required for the granulation process, one must work with 
big volumes of air (or other gas) having highspeed, which 
on the other hand prevent the granules' growth control 

15 inside the fluid bed and thus the granulometry of the final 
product. 

[0012] Furthermore, the first drawback involves clas- 
sification and screening operations of the produced gran- 
ules, the always considerable waste of granules of un- 
20 acceptable size (too big or too little), the recovery oper- 
ations of such waste and its recycle upstream to the gran- 
ulation process. 

Summary of the invention 

25 

[0013] The problem underlying the present invention 
is to devise and to make available a fluid bed granulation 
process having functional characteristics such that all the 
cited drawbacks linked to the prior art would be over- 
do come. 

[0014] The idea of solution for such problem is to make 
it happen cyclically, for each granule, in the same fluid 
bed, all the above mentioned steps of granules formation 
and growth, for a predeterminable number of cycles de- 
35 pending on the desired dimensions of the final granules, 
by controlling the execution time of each operational cy- 
cle. 

[0015] On the basis of such idea, the above technical 
problem is solved by a granulation process according to 
^o the invention, having the functional characteristics spec- 
ified in the subsequent claims. 

[0016] The advantages and the characteristics of the 
invention will be better shown from the description of an 
illustrative and non limiting embodiment of a granulation 
45 process accordingto the invention, made hereinafterwith 
reference to the enclosed drawings. 

Short description of the drawings 

50 [0017] 

Fig. 1 shows prospettically and schematically an ap- 
paratus (granulator) for the implementation of the 
granulation process of the present invention; 

55 

Figs. 2 and 3 show the granulator of figure 1 in lon- 
gitudinal transversal section, respectively; 
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Fig. 4 shows an alternative embodiment of the gran- 
ulator of figure 1 in transversal section; 

Fig. 5 shows prospettically and schematically a fur- 
ther embodiment of a granulator for the implemen- 
tation of the process according to the invention. 

Detailed description 

[0018] With reference to figures 1 , 2 and 3, a fluid bed 
granulator according to the present invention, indicated 
as a whole with 1 , comprises a container 2, represented 
open at the top, of substantially parallelepiped shape, of 
rectangular section, in which a fluid bed is intended to be 
obtained, as will result from the prosecution of the de- 
scription. 

[001 9] Said container 2 has a bottom 3, permeable to 
gas, for example made up of a perforated element, situ- 
ated between two long opposite side walls 4, 5 and two 
short opposite side walls 6, 7. In the rest of the descrip- 
tion, the short side wall 6 is also called: head wall of gran- 
ulator 1 , whereas the opposite wall 7 is also called: dis- 
charge wall of the (granulated) final product. This be- 
cause the wall 7 is provided with a discharge opening 8 
forthe final granules; said discharge opening 8 is essen- 
tially a weir, and is preferably extended to all the width 
of wall 7 and to a height on bottom 3, predetermined 
according to the thickness of the fluid bed to be obtained 
in said container 2. 

[0020] At the upper side of the head wall 6 a device is 
supported, schematically represented with 9, per se con- 
ventional and therefore not described in detail, for the 
uniform/feeding of a continuous flow of seeds S 1? inside 
the container 2 along said wall 6. 
[0021] Near the upper end of the long side wall 5, a 
distributor-supplier 1 0 is supported with conventional but 
not represented means, in order to feed such container 
2, of .a fluid flow L comprising a selected growth liquid. 
Said distributor 1 0 extends substantially for all the length 
of wall 5 and at a prearranged height from the bottom 3, 
according to the fluid bed's thickness obtained in said 
container 2. In particular, the distributor 10 is set at a 
height over the bottom 3 slightly less than the height of 
thef ree surface P of thefluid bed obtained in the container 
2. 

[0022] The granulator 1 of the present invention com- 
prises, in a position belowthe container 2, a blowing sys- 
tem (not represented, as it is conventional) of air A or 
other gaseous fluid, provided in order to create and main- 
tain a fluid bed of granules inside the container 2. 
[0023] With reference to the apparatus above sche- 
matically described (Figure 1 to 3), an example of imple- 
mentation of the granulation process of the present in- 
vention is now illustrated. 

[0024] In steady state conditions, a fluid bed of seeds 
S-| of the selected substance to be granulated and of 
growing granules, in container 2, is fed continuously 
through the distributor 9 at the head wall 6. Such fluid 



bed is obtained, supported and maintained, by means of 
an appropriate continuous flow of air A, fed from below 
and continuously inside the container 2, through its per- 
forated bottom 3, on which it is evenly distributed. For 
5 this reason said air A is also called fluidification air. 
[0025] The thickness of the fluid bed is so that it's free 
surface reaches the level of said opening 8 and a con- 
tinuous discharge of granules occurs outside the con- 
tainer 2. Such continuous discharge, counterbalanced 
by the continuous feeding of seeds S 1 determines in the 
fluid bed a kind of "fluid vein", flowing from head wall 6 
towards the opposite wall 7 or, better, towards its dis- 
charge opening 8. In this same direction, the free surface 
P is visibly tilted down. 

[0026] According to this configuration, the seeds S 1 
are located only near the head of the granulator 1 (wall 
6), while in the remaining part of the fluid bed are present 
the growing granules. 

[0027] It should further be noted that the fluidification 
air A, blown from below into the container 2, crosses the 
fluid bed and carries out a thermal exchange with the 
growing granules thatform such fluid bed (forthe reasons 
that will be described hereinbelow), heating itself pro- 
gressively. Indeed, the fluidification air A removes the 
solidification heat of a growth fluid fed onto the seeds S-, 
and onto the growing granules, as will be described af- 
terwards in the description. 

[0028] Therefore, in steady state conditions, superim- 
posed layers with an increasing temperature from the 
bottom (bottom 3) towards the top (free surface P) may 
be roughly identified in the fluid bed (zones Z1 and Z2). 
[0029] At the upper layer (zone Z1 ), which comprises 
the free surface P of the fluid bed, but below it, that is at 
the hotter layer of the fluid bed, a continuous (hot) fluid 
flow L is introduced into the container 2. Such flow com- 
prises essentially air and a selected atomized growth liq- 
uid. This flow L, supplied by the distributor 10 substan- 
tially on all the length of the wall 5 with predetermined 
flow rate and momentum flux (momentum), is oriented 
crosswise to the above mentioned "fluid vein". I n this way 
it pushes the upper layer of the fluid bed in a substantially 
parallel direction to its free surface P, forming and sup- 
porting in the fluid bed a continuous vortex V with a sub- 
stantially horizontal axis, as represented in figure 3. The 
vortex V is circumscribed between walls 4-7 and the bot- 
tom 3 of the container 2. 

[0030] The individual seeds S-| of the substance to be 
granulated, currently located in the upper hot layer of the 
fluid bed (zone Z1), are hit (wetted) many times with the 
particles of atomized growth liquid of flow L, with evap- 
oration of the solvent that may be inside said growth liq- 
uid. The individual seeds S-, are furthermore stressed 
and pushed towards the opposite wall 4 of the container 
2 by the vortex caused by the flow L. Thanks to the ex- 
istence of vortex V, the individual seeds S-,, "wetted", 
deflect naturally towards the bottom 3 of the container 2 
(zone Z2), when they reach the proximity of wall 4. 
[0031] In the course towards bottom 3, the individual 
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wetted seeds S 1 leave the upper hot layer of the fluid bed 
(zone Z1) in order to cross the lower layers (zone Z2), 
progressively colder. During this course the growth liq- 
uid's solidification/consolidation step is carried out on the 
seed's surface. This step is completed during the course 
of the individual seeds S 1? pushed by the above-men- 
tioned vortex V towards the wall 5, obtaining a respective 
granule, with volume and mass slightly superior to the 
ones of the corresponding seed S1 . The individual gran- 
ules thus formed, deflect near the wall 5 towards the up- 
per hot layer of the fluid bed (Z1 ), always pushed by the 
vortex V. 

[0032] Once the upper hot layer (Z1) is reached, the 
individual granules come into contact with the atomized 
growth liquid, from which they are pushed towards the 
wall 4. These granules substantially repeat the course 
described above for the seeds S1 , from which they orig- 
inated, and on them the same steps of wetting/evapora- 
tion and solidification/consolidation are repeated with 
consequent further volume and mass growth. 
[0033] As seen, the impact of flow L on the seeds S1 
and on the growing granules determines inside the fluid 
bed an "overall" shift in the form of a vortex V that rotates 
around his horizontal axis at a speed which depends on 
the momentum of flow L. Inside the vortex, the seeds S1 
and the growing granules are anyhow always in the state 
of turbulence typical of a fluid bed. 
[0034] One must furthermore note that for the constant 
stress of the force of gravity on the fluid bed, said seeds 
and said growing granules move towards the weir dis- 
charge opening, which is to say in the direction of the 
axis of said vortex, this last develops in helical manner, 
with a pitch strictly related to the longitudinal shift speed 
of the above-mentioned "fluid vein" andtothe momentum 
of the flow L. 

[0035] With the reduction of the helical vortex pitch 
grows the number of times that the growing granules re- 
peat (cyclically) the steps of wetting/evaporation and so- 
lidification/consolidation inside the fluid bed, that is to say 
that the rate of growth increases. So, adjusting the helical 
vortex pitch it is possible to produce and to discharge 
continuously granules of predetermined dimensionsfrom 
the weir opening 8. 

[0036] It should be noted that, according to this em- 
bodiment of the invention, the produced granules are 
granulometrically polidispersed in a very little range, for 
example with variations of only +/- 20% as regards the 
granulometric medium value, thus obtaining a product 
directly marketable. In the prior art processes, such var- 
iations are over the 00%. This means that, for in- 
stance in the case of urea production, about 40 % of the 
granules leaving the granulation process (after cooling) 
have to be recovered and further treated as indicated 
above at the end of the prior art section. 
[0037] This is advantageously made possible thanks 
to the fact that every individual seed S1 and every grow- 
ing granule undergo substantially a same growing proc- 
ess, because fore every seed and for every granule it is 



possible to control the time of execution of every cycle 
and the number of cycles to be effected inside the fluid 
bed. In other words, the "history" of every particle inside 
the fluid bed is fundamentally the same thanks to the 
5 diffusion phenomena (shifts caused by diffusion) to which 
undergo the particles inside a fluid bed. 
[0038] With reference to figure 4, the granulation proc- 
ess according to the present invention is implemented 
obtaining in the fluid bed, made of seeds S1 and growing 
10 granules, two opposite helical vortex V1 and V2, of the 
type described above. To this aim, the container 2 is pro- 
vided, on both opposite long side walls 4, 5, with respec- 
tive distributors 10a, 10b for supplying flows L, L1 com- 
prising air and a same growth liquid. 
15 [0039] In this figure, the features of granulatorl, struc- 
turally and functionally equivalent to those illustrated in 
the preceding figures will be referred to with the same 
reference numbers and will not be described any further. 
[0040] So doing, it is possible to double the production 
20 yield of thegranulatorsuitabletocarry outthe granulation 
process of the invention, while keeping constant the op- 
erating conditions of the fluid bed and the pressure drop 
of the fluidification and cooling air flow A. Moreover, the 
existence of two opposite vortex generated, by respec- 
ts tive flows L, L1 makes it possible that, during the wetting 
step, the individual seeds S1 and growing granules are 
pushed towards the central part of the fluid bed. Thus 
avoiding that once wetted they hit the long side walls 4, 
5, sticking thereto, and therefore forming on such walls 
30 undesired deposit. 

[0041 ] I n accordance with a further embodiment of the 
invention, the granulating process is conceived in order 
to obtain a substantial "cylindrical" vortex in the fluid bed 
comprising seeds S1 and growing granules. This is car- 
35 ried out always using a continuous flow L of a fluid (com- 
prising an atomized growth liquid) fed substantially par- 
allel to the free surface P of said liquid flow, at the hot 
upper zone thereof. 

[0042] To this aim, the granulator of the present inven- 
40 tion is made according to the embodiment of figure 5. In 
particular, said granulator 1 1 comprises a container 12, 
of substantially parallelepiped shape, represented open 
at the top, which has a perforated bottom 13 with holes 
13a and a plurality of slits 14. The slits 14 are suitably 
45 dimensioned and have a width correlated with (larger 
than) the diameter of the granules that one intends to 
produce. 

[0043] In a position below the container 1 2, a blowing 
system, not represented as it is conventional, is provided 
50 for feeding in the container 1 2 itself a continuous flow of 
fluidification, and cooling air A, through said holes 13a 
and slits 14. 

[0044] The holes and the slits 14 are dimensioned in 
a way that the flow of air A that cross them with a prede- 
55 termined flow rate, has within the fluid bed and above 
said holes 13a the desired fluidification velocity. At the 
same time, the flow of air A has within the slits 14 a ve- 
locity higher than the fluidification velocity but such as 
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not to be able to hold up granules having diameter and 
weight equal to those that one intends to produce. 
[0045] The long side walls 15, 1 6 of said container 1 2 
support respective suppliers 20a, 20b in a position cor- 
responding to the hot upper layer (zone Z1) of the fluid 
bed obtained in the container 12, nearby its free surface 
P but below it. Said suppliers feed in said upper layer, 
equal and opposite flows L of a same fluid comprising air 
and a growth liquid, thus causing in said fluid bed the 
generation of opposite, substantial cylindrical, vortex V 
and V". 

[0046] The short front and back side walls of the con- 
tainer 1 2, as well as the seed S 1 feeding device, are not 
shown in figure 5 for a better understanding of the rep- 
resented granulator. However, with respect to the short 
side walls, it should be understood that these are full, 
without any granule discharge opening. In this way, the 
seeds and the growing granules circulating within the cy- 
lindrical vortex V and V" are not subjected to a longitu- 
dinal displacement along the vortex axis. Moreover, with 
respect to the seed feeding device, this can be provided 
parallel to the side walls 15 and 16 and, preferably, in 
proximity (supported) thereto, one for each side, so as 
to distribute the seeds S 1 uniformly and along the entire 
length of the fluid bed. 

[0047] The seeds S1 and the growing granules pushed 
in said vortex V and V" are subjected, cyclically, to the 
steps of wetting by the atomized growth liquid, evapora- 
tion of possible solvent contained in the growth liquid, 
and solidification/consolidation of the so obtained gran- 
ule. And said cycles are repeated automatically till the 
granules reach dimensions and weight such as the flu- 
idification air A that flow through the slits 1 4. is no more 
able to further support them. Thus these granules "fall 
down" by gravity through said slits 14, outside the bottom 
13, where they are collected, for instance on a moving 
belt 1 7, for finally being discharged to the external of the 
granulator 1 1 . 

[0048] It has to be noted that the air A that cross the 
slits 1 4 is also called classification air, because of its func- 
tion of "classifying" the granules that have dimensions 
and weight equal to those that one intends to produce, 
selecting them among all the seeds S1 and growing gran- 
ules contained in the fluid bed. 

[0049] It has further to be noted that when the flow of 
classification air A penetrates in the zone of the fluid bed 
above the slits 1 4, it causes a local dispersion (thinning) 
of the particles therein located (seeds S 1 and growing 
granules), thus allowing the discharge of the granules of 
desired dimension and weight, by gravity, from the bot- 
tom 13 through the slits 14. According to this alternative 
embodiment of the granulation process of the invention, 
it is possible to further reduce the very little range of gran- 
ulomere polidispersion of the final product, till, even to 
obtain a final product of substantially monodispersed 
granulometry. 

[0050] The invention thus conceived may be suscep- 
tible to variations and modifications, all falling within the 



scope of protection defined in the following claims. 
[0051 ] For instance, the slits 1 4 of the granulator 1 1 of 
figure 5 can be arranged on the bottom 13 also in trans- 
versal (oblique) or parallel direction with respect to the 
5 long side walls 15, 16. Preferably, such slits 14 are ar- 
ranged in proximity of said side walls 15, 1 6 and parallel 
thereto. 

[0052] The granulator 1 1 of figure 5, can also be man- 
ufactured with a single supplier 20a or 20b of flow L. In 
this case, a single cylindrical vortex is obtained. 
[0053] In the alternative, it is also possible to conceive 
a granulator of the type shown in figure 5, comprising a 
plurality of containers 12, superimposed one above the 
other. In this case, the granules discharged from the bot- 
tom 13 of a container 12 fall down on the fluid bed con- 
tained in the underlying container 1 2 for a further growth 
in dimensions and weight. The collecting means, such 
as the moving belt 17, being provided below the lower- 
most container 12, only. The different classification be- 
tween a container and the other is obtained by varying 
in a corresponding way the width of slits 14 orthe velocity 
of the classification air. 

[0054] In general, the container 12 of granulator 1 1 of 
figure 5 can alternatively be fed - with suitable means - 
from distinct flows of fluidification air and classification 
air, respectively. The first flow is made to penetrate in 
the fluid bed through the holes 13a of the bottom 13, 
while the second one through the slits 14. 
[0055] The flow L described above can comprise an 
atomized growth liquid relatively diluted in a solvent, For 
instance, in the case of urea granule production, the at- 
omized growth liquid can contain molten urea at 94%- 
96% (weight percent), with the remaining 6-4% of water 
(solvent). Alternatively, flow L can substantially contain 
the growth liquid only, which is thus fed in the fluid bed 
in the form of continuos full liquid blade or jet. In this case, 
always in the example of urea granule production, the 
concentration of molten urea (growth liquid) can be great- 
er than 98%. 

[0056] Furthermore, particularly satisfactorily results 
for vortex formation have been obtained feeding the flow 
L comprising the growth liquid, in the fluid bed, at a ve- 
locity comprised between 2 and 50 m/s, preferably be- 
tween 10 and 20 m/s. In case of an atomized growth 
liquid, said fluid bed inlet velocity has been advanta- 
geously obtained by opportunely slowing down - for in- 
stance by means of a venturi - the velocity of the air and 
atomized growth liquid jet spouted from an atomizer noz- 
zle of conventional type. 

[0057] Among the further advantages that can be ob- 
tained thanks to the granulation process of the invention, 
it is worth citing also a substantial reduction in undesired 
dust formation, due -among others -to a premature cool- 
ing of the atomized growth fluid, if compared to the prior 
art processes. It is thus obtained a reduction if not even 
the elimination of the equipment required for recovering 
such dust. Together with the possibility of obtaining a 
final product of suitable granulometry, i.e. directly mar- 
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ketable, this advantage allow to substantially reduce the 
investment and maintenance costs, as well as the energy 
consumption, of the corresponding granulating plant. 

Claims 

1. Fluid bed granulation process comprising the steps 
of: 

- preparing a fluid bed of seeds (S1 ) of the sub- 
stance to be granulated, having a free surface 
(P) substantially horizontal; 

- feeding a continuos flow (L) of a fluid compris- 
ing a growth liquid; 

characterized by the fact that in said fluid bed a 
vortex (V) is formed in continuos with a substantially 
horizontal axis, in which an upper zone (Z1 ) of seeds 
wetting and evaporation of possible solvent con- 
tained in said flow (L) and a lower zone (Z2) of so- 
lidification/consolidation of the growth liquid are 
identified. 

2. Process according to claim 1 , characterized by the 
fact that said vortex (V) is formed through said flow 
(L) comprising the growth liquid, which is fed below 
said free surface (P) in a direction substantially par- 
allel thereto. 

3. Process according to claim 2, characterized by the 

fact that said flow (L) comprising growth flow is fed 
in the proximity of said free surface (P). 

4. Process according to claim 1 , characterized by the 
fact that said fluid bed is obtained within a container 
(2), of substantially parallelepiped shape, of rectan- 
gular section, having a discharge opening (8) of the 
final product at a short side wall (7) opposite to a 
short side head wall (6) of the container (2), from 
which the seeds (S1) are fed in said fluid bed, said 
continuous vortex (V) being extendedf rom said head 
wall (6) to said discharge opening (8) with a helical 
motion. 

5. Process according to claim 4, characterized by the 
fact that said flow (L, L1) comprising the growth liquid 
is fed into said fluid bed at opposite long side walls 
(4, 5) of said container (2), below said free surface 
(P) and in a direction substantially parallel thereto, 
thus forming in said fluid bed two opposite helical 
vortex (V1, V2). 

6. Process according to claim 1 , characterized by the 
fact that said fluid bed is obtained within a container 
(1 2), of substantially parallelepiped shape, having a 
perforated bottom (13) comprising a plurality of suit- 
able slits (14) for the discharge of granules of pre- 



determined dimensions and weight, said continuous 
vortex (V, V") being substantially cylindrical. 

7. Process according to claim 6, characterized by the 
5 fact that said flow (L) comprising the growth liquid is 

fed into said fluid bed from at least one side wall (1 5, 
16) of said container (12), below said free surface 
(P) and in a direction substantially parallel thereto, 
said seeds (S1) being fed into said fluid bed in par- 
10 allel to said at least one side wall (15, 16) for the 
length of the fluid bed 

8. Process according to claim 7, characterized by the 
fact that said flow (L) comprising the growth liquid is 

15 fed into said fluid bed from two opposite side wall 
(15, 16) of said container (12), thus forming in said 
fluid bed two opposite cylindrical vortex (V, V"). 

9. Process according to claim 6, characterized by the 
20 fact that the discharge of said granules of predeter- 
mined dimensions and weight from the bottom (13) 
of the container (12) is carried out by gravity in coun- 
ter-current to a flow (A) of air or other suitable gas 
of classification fed in said fluid bed trough said slits 

25 14. 

1 0. Process according to claim 9, characterized by the 

fact that said flow (A) of air or other suitable gas of 
classification is used to generate said fluid bed. 

30 

11. Fluid bed granulator comprising a container (2) of 
substantially parallelepiped shape, of rectangular 
section, in which a fluid bed is generated, the con- 
tainer (2) having a bottom (3) permeable to a fluidi- 

35 fication flow (A) of air or other suitable gas, defined 
between two opposite long side walls (4, 5) and two 
opposite short side walls (6, 7), the latter being a 
head wall (6) and a discharge wall (7) of final gran- 
ulate, respectively, the granulator being character- 
40 ized in that at least one of said long side walls (4, 
5) is provided with a respective distributor-supplier 
(10, 10a, 1 0b) forfeeding in said fluid bed afluid flow 
(L) comprising a growth liquid. 

45 12. Granulator according to claim 1 1 , characterized by 
the fact that said distributor-supplier (10a, 10b) is 
arranged at each of said long side walls (4, 5). 

13. Fluid bed granulator comprising a container (12) of 
50 substantially parallelepiped shape, in which a fluid 
bed is generated, the container (2) having a bottom 
(3) permeable to a f luidif ication flow (A) of air or other 
suitable gas, defined between opposite side walls, 
said granulator being characterized in that at least 
55 one of said side walls (15, 16) is provided with a 
respective distributor-supplier (20a, 20b) forfeeding 
in said fluid bed a fluid flow (L) comprising a growth 
liquid, and by the fact of further comprising at least 
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one slit (14), of width correlated to the diameter of 
the granules intended be produced, defined in said 
bottom (13) for discharging granules from the con- 
tainer (12), and means for feeding a classification 
flow (A) of air or other suitable gas in said fluid bed 5 
through said at least one slit (14). 

4. Granulator according to claim 13, characterized by 
the fact that said means for feeding the classification 
flow (A) of air or other suitable gas in said fluid bed 10 
corresponds to means for feeding in the fluid bed a 
fluidification flow (A). 

5. Granulator according to claims 11-14, character- 
ized by the fact that said distributor-supplier (1 0, 15 
1 0a, 1 0b, 20a, 20b) is supported at a predetermined 
height from said bottom (3). 
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